INTRODUCTION
Cerebrovascular accident (CVA) is the third leading cause of death in the United States. The annual incidence is 700,000, with a mortality of 20% in the first year [1] [2] . Cerebrovascular accident in relation to 3,4-methylenedioxymethamphetamine (MDMA, ecstasy) is rare and not much is known about the pathophysiology [3] [4] .
The Drug Abuse Warning Network (DAWN) is a surveillance system that follows drug related visits to emergency departments (ED) throughout the United States. Several recent reports focused on drugs (such as methamphetamine, LSD, GHB, ketamine, and MDMA) commonly used at clubs and raves [5] [6] [7] . The DAWN System reported that ED visits for MDMA rose from 253 in 1990 to 2,850 in 1999. The report also stated that most ED visits secondary to MDMA use included multiple drug intoxication, and the majority of users were between the ages of 18 and 25 [5] . Updated reports from DAWN showed that ED visits for MDMA dramatically increased from 2,850 to 5,542 between 1999 and 2001 before stabilizing between 2001 and 2002 [6-7] .
The National Institute on Drug Abuse's Community Epidemiology Workgroup (CEWG) recently reported that the use of MDMA has spread from the clubs to urban and rural areas. In 2003 reports from Texas, Illinois and New York, it appears that young whites are not the only group using these "club drugs" [8] .
CASE REPORT
A 20-year-old African American male, behaving strangely, arrived at the ED. The patient's brother witnessed the patient drinking beer, smoking marijuana (THC) and ingesting MDMA prior to performing at a rap concert. During the concert, the patient suddenly stopped rapping, was taken back stage, started vomiting and became aphasic. An hour later, he was taken to the ED.
The patient arrived at the ED awake; he was non-verbal, but he did follow verbal instructions. An initial physical examination Toxicology Observations included blood pressure: 142/57, pulse: 98, respiratory rate: 20, pulse oximetry: 98% on room air and a temperature of: 37.1. There were no signs of trauma. His strength was 5+/5 bilaterally in the upper and lower extremities but otherwise difficult to examine because of his extremely combative nature. There were no external signs of trauma and no facial droop. His pupils were 4 mm, equal, round and bilaterally reactive. Extra ocular movements were intact via tracking. Oropharnyx was clear, and his neck was supple with full range of motion. Cardiac examination showed regular rhythm without murmur or gallops. The lungs were bilaterally clear to auscultation. The abdomen was soft, non-distended, non-tender, and bowel sounds were present. His pulses were +2 bilaterally. Laboratory values showed a glucose level of 126 mg/dl. His white blood cell count was 13,800 per microliter with no shift or bands. Serum chemistry panel, urinalysis, and sedimentation rate were within normal limits. Aspirin and acetaminophen levels were undetectable. The CPK level was 692 units/liter. His ethanol level was 113 mg/dl. A urine drug screen was negative for phencyclidine, barbiturates, benzodiazepines, opiates, cocaine and amphetamines. But the screen was positive for THC-20 and confirmed as cannabinoid. Computed tomography (CT) of the head was negative. The patient was reexamined numerous times and showed no focal neurological deficits. He remained non-verbal but continued to move all extremities. A lumbar puncture was performed. 
DISCUSSION
Methylenedioxymethamphetamine can emerge as a serious toxidrome: commonly including tachycardia, hypertension, mydriasis, agitation, bruxism, dry mouth and seizures [1] . Fatal complications include acute renal failure, hyponatremia from water intoxication/SIADH, rhabdomyolysis, serotonin syndrome, hepatic failure, disseminated intravascular coagulation and cardiovascular collapse [9] [10] . Most texts only mention the possibility of CVA from MDMA but suggest vasospasm as a mechanism [1] .
It is known that MDMA causes massive release of serotonin into synapses that produces euphoric sensations. However, in response to this massive release, there is a down-regulation of serotonin receptors. An article from the Netherlands suggests that low cortical 5-HT2 (serotonin) receptor densities are significantly associated with low cerebral blood vessel volumes. This implies a vasoconstriction and an increased risk for stroke [2] . Similarly, a case report from the United Kingdom identified a 35-year-old male who showed hemiparesis and dysphasia 36 hours after MDMA use. CT of the head showed extensive acute left cerebral infarction. An angiogram showed left middle cerebral artery occlusion, and the authors proposed an association between MDMA and CVA [3] . An article from the United States discusses a cerebral vasoconstriction syndrome in relation to serotonergic drug ingestion. Three patients ingested different combinations of sertraline, paroxetine, clonazepam, trazodone, sumatriptan and dextromethorphan, and each had an ischemic stroke secondary to vasoconstriction [11] .
CASE CONCLUSION
In this case report, a 20-year-old man suffered a stroke in temporal association with marijuana and MDMA use. Even though a drug screen did not confirm the presence of MDMA, the patient had a thorough workup that was negative; however, the patient's brother reportedly witnessed the MDMA ingestion.
Unfortunately, data from the DAWN reports have repeatedly confirmed that the use of MDMA is on the rise in the United States, and recent CEWG reports suggest that the location of use and the ethnicity of users are drastically changing. Physicians
